We present the results of a five month monitoring campaign of the local active galactic nuclei (AGN) 3C120. Observations with a median sampling of two days were conducted with the robotic 15cm telescope VYSOS-6 located near Cerro Armazones in Chile. Broad band (B,V) and narrow band (NB) filters were used in order to measure fluxes of the AGN and the Hβ broad line region (BLR) emission line. The NB flux is constituted by about 50% continuum and 50% Hβ emission line. To disentangle line and continuum flux, a synthetic Hβ light curve was created by subtracting a scaled V-band light curve from the NB light curve. Here we show that the Hβ emission line responds to continuum variations with a rest frame lag of 23.6 ± 1.69 days. We estimate a virial mass of the central black hole M BH = 57 ± 27 · 10 6 M , by combining the obtained lag with the velocity dispersion of a single contemporaneous spectrum. Using the flux variation gradient (FVG) method, we determined the host galaxy subtracted rest frame 5100Å luminosity at the time of our monitoring campaign with an uncertainty of 10% (L AGN = (6.94 ± 0.71) × 10 43 erg s −1 ). Compared with recent spectroscopic reverberation results, 3C120 shifts in the R BLR -L AGN diagram remarkably close to the theoretically expected relation of R ∝ L 0.5 . Our results demonstrate the performance of photometric AGN reverberation mapping, in particular for efficiently determining the BLR size and the AGN luminosity.
Introduction
Reverberation mapping (Blandford & McKee 1982) , where spectroscopic monitoring is used to measure the response delay τ of the broad emission lines to nuclear continuum variations, has proven to be a powerful tool to measure the average distance of the BLR clouds to the central source R BLR = τ · c.
The spectroscopy provides us also with a velocity dispersion σ v of the emitting gas. Then, adopting Keplerian motion, one may estimate the enclosed mass, dominated by the supermassive black hole (Peterson et al. 2004 and references therein).
From theoretical considerations (Netzer 1990) , the relationship R BLR ∝ L α AGN , between Hβ BLR size and nuclear luminosity (5100Å), should have α = 0.5. This has been investigated intensively (Koratkar & Gaskell 1991; Kaspi et al. 2000 Kaspi et al. , 2005 Bentz et al. 2006 Bentz et al. , 2009a , with the latest result being α = 0.519 +0.063 −0.066 . Notably a new technique for distance determination based on dust-reverberation mapping has been presented (Yoshii 2002) . Modifying these concepts, it has recently been proposed that the R BLR ∝ L α AGN relationship can be used as an alternative luminosity distance indicator. The intrinsic luminosity of the AGN (L AGN ) can be inferred from the radius of the BLR (R BLR ), resulting in the determination of the AGN distance. Moreover, due to the large luminosity and the extensive range of redshift at which the AGNs can be observed, the R BLR − L AGN relationship offers the opportunity to discriminate between different cosmologies and to probe the dark energy (Haas et al. 2011; Watson et al. 2011) . However, these methods require that the large scatter of the current R BLR − L AGN relation can be reduced significantly, i.e. by factors up to 10, and that reverberation mapping of large samples can be performed efficiently.
Recently, Haas et al. (2011) have revisited photometric reverberation mapping. They demonstrated for Ark120 and PG0003+199 (Mrk335) that this method is very efficient and even applicable using very small telescopes. Broad filters are used to measure the triggering continuum, while suitable narrow band filters catch the emission line response.
The estimation of the host-subtracted nuclear luminosity L AGN is challenging as well. One may use high-resolution imaging data and model the host galaxy profile in order to disentangle the nuclear flux (Bentz et al. 2009a, using HST imaging) . An alternative approach is provided by the flux variation gradient method (FVG, by Choloniewski 1981; Winkler 1997) . This method can be easily applied to monitoring data and does not require high spatial resolution.
3C120 is a nearby Seyfert 1 galaxy known to be strongly variable in the optical, characterized by short and long term variations with amplitudes of up to 2 mag on a timescale of 10 years (Lyutyi 1979; Webb et al. 1988) . Subsequent studies showed amplitude variations of about 0.4 mag (Winkler 1997 ) and 1.5 mag (Sakata et al. 2010 ) on a timescale of 4 years monitoring. Furthermore, 3C120 was included in a complete eight years AGNs spectroscopic monitoring campaign conducted by Peterson et al. (1998a) . Although 3C120 was a lower priority object (with 50 days average intervals between observations) the spectroscopic reverberation mapping results have shown that the Hβ emission line time response allows one to determine the BLR size with an uncertainty of about 50% (Peterson et al. 2004) . Through 3C120's redshift of z = 0.0331, the Hβ line falls into Bentz et al. (2009b) , (3) Peterson et al. (2004) , (4) Schlegel et al. (1998) . Fig. 1 . CAFOS spectrum of 3C120 obtained on Oct.27 th 2009. For illustration, the band passes of the filters used for the photometric monitoring are shaded (blue B-band, green V-band). The transmission of the narrow band ([OIII] 5007Å filter) is indicated by the red dotted line. While narrow band catches the redshifted Hβ line, its flux is composed of about 50% Hβ line (red shaded) and 50% the continuum (black shaded). Note that for actual flux calculations the filter curves are convolved with the transmission curve of the Alta U16 CCD camera.
the OIII filter at 5007Å. Consequently, it is an ideal candidate for our instrumentation, a robotic 15 cm refractor.
Here we present new measurements of the BLR size, hostsubtracted AGN luminosity and black hole mass based on a wellsampled photometric reverberation mapping campaign, allowing us to revisit the position of 3C120 in the BLR size -luminosity relationship. As a lucky coincidence, Grier et al. (2012) have carefully monitored 3C120 spectroscopically one year after our campaign allowing us to directly compare our photometric monitoring results with their spectroscopic results.
Observations and data reduction
The photometric monitoring campaign was conducted between October 2009 and March 2010 using the robotic 15 cm VYSOS-6 telescope of the Universitätssternwarte Bochum, located near Cerro Armazones in Chile   1 The images were reduced using IRAF 2 packages and custom written tools, following the standard procedures for image reduction. Light curves were obtained with a median sampling of 2 days in the B-band (Johnson band pass = 4330 ± 500 Å), 1 More information about the telescope and the instrument has been published by Haas et al. (2011) .
2 IRAF is distributed by the National Optical Astronomy Observatory, which is operated by the Association of Universities for Research in Astronomy (AURA) under cooperative agreement with the National Science Foundation. V-band (Johnson band pass = 5500 ± 500 Å) and the redshifted Hβ (NB = 5007 ± 30 Å) line. Photometry was performed using a 7. 5 aperture. The light curves are calculated relative to ∼ 20 nearby non-variables reference stars located on the same field, having similar brightness as the AGN. The absolute calibration was obtained using the measured fluxes of reference stars from SA095 field (Landolt 2009 ) observed on the same nights as the AGN.
Additionally, we obtained an single epoch spectrum using the Calar Alto Faint Object Spectrograph (CAFOS) instrument at the 2.2 m telescope on Calar Alto observatory, Spain. The spectrograph's slit width was 1. 54. The reduced spectrum is shown in Figure 1 . 3C120 lies at redshift z = 0.0331 so that the Hβ line falls into the NB 5007 ± 30Å filter. The NB filter effectively covers the line between velocities -3800km/s and +2200km/s. We determined that about 95% of the line flux is contained in the NB filter (red shaded line in Figure 1 ) through line profile deconvolution.
The characteristics of the source and a summary of the photometry results are listed in Table 1 and Table 2 respectively. Note that the magnitudes and the mean of the total flux have been corrected for galactic foreground extinction according to Fig. 3 . Flux-flux diagram for the NB (OIII) and V filter. Black dots denote the measurement pair of each night. The red and green lines represent the average flux in the OIII and V band respectively. Fluxes were measured using circular 7.5" apertures. The data are as observed and not corrected for extinction. Schlegel et al. (1998) . Observed fluxes in all bands are listed in Table 5 .
Results and discussion

Light curves and BLR size
The light curves of 3C120 are shown in Figure 2 . The B-band shows a gradual increase from the beginning of October to the beginning of December by 30%. Afterwards, the flux undergoes an abrupt drop by about 20% until mid-December 2009. Between the end of January and early February, the variability is more regular and the flux increases again to reach a third maximum at the end of February 2010. In contrast to the steep B band flux increase, the narrow band (NB) flux increase is stretched until December 2009 to its first maximum. The sharp B band flux decrease in December 2009, is reflected in the NB in early January 2010. Thus, at a first glance, the time delay of the Hβ line against the continuum variations is 20 -30 days.
As usual, the precise lag determination is done via cross correlation of light curves. However, as pointed out by Haas et al. (2011) , the NB contains not only the emission line flux, but also a contribution of the varying continuum. Then cross correlating B and NB, in principle, will result in two peaks, one peak from the emission line lag and one peak at zero lag from the auto-correlation of the continuum. These two peaks can only be discerned, if their separation is larger than the width of the auto-correlation. As illustrated in the top panel of Figure 4 , in our case of 3C120 the two peaks are not separated, rather the B/NB cross correlation shows only a very broad distribution. As proposed by Chelouche & Daniel (2012) , one could try to disentangle the peaks in the correlation domain, for instance by subtracting a B/V autocorrelation from the B/NB cross correlation. But this requires a very precise normalization of the correlations. Therefore, we prefer a more straight forward approach by directly removing the continuum contribution from the NB light curve before applying the correlation techniques.
From the spectrum we estimate that about 50% continuum and 50% Hβ emission line contributes to the narrow band filter. The spectrum, however, was obtained with a much smaller aperture (slit width 1. 54) than the photometric light curves (7. 5 diameter). Moreover, we have only one single epoch spectrum, which does not allow us to easily determine the varying continuum contribution to the NB light curve. Therefore we consider the NB and V band light curves. Figure 3 shows for each night the narrow band (OIII) and V band fluxes, calibrated to mJy. If the flux errors of each night are sufficiently small, then in principle one could subtract the V band mJy light curve from the NB mJy light curve to obtain the Hβ mJy light curve. However, our experience shows that this results in a rather noisy Hβ light curve. Therefore, we used an average scaling of the NB and V band light curves, which turned out to yield good results. In fact, the results, i.e. the derived lags, do not depend sensitively on the precise choice of the average scaling factor.
The V band flux, on average, corresponds to ∼ 56% of the narrow band flux (Fig. 3) . Considering that the V flux comprises the contributions from the continuum, the Hβ and the OIII lines, our choice of 50% continuum flux in the NB is justifiable. Thus, (1) f B total , f V total and f OIII total refer to the mean of the total flux ranges during our monitoring. we computed a synthetic Hβ light curve by subtracting a scaled V curve from the NB curve, i.e. Hβ = NB − 0.5 V.
We used the discrete correlation function (DCF, Edelson & Krolik 1988) to cross correlate the light curves. The cross correlation of B-band and Hβ yields a time delay of 25.1 days defined by the centroid τ cent (Fig. 4) .
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As usual we adopted the median sampling value (2 days) for the bin size in the DCF. In addition we checked whether the lag depends on the bin size. As discussed in detail by RodriguezPascual et al. (1989) , such dependencies could be caused by the scatter of the points in the light curves (bin size smaller than the median sampling) or by systematic noise structures (bin size grater than the median sampling). Figure 5 shows the lag as a function of bin size. Any deviation is clearly less than 2%, arguing in favour of our adopted bin size of 2 days.
To determine the uncertainty in the time delay we applied the flux randomization and random subset selection method (FR/RSS, Peterson et al. 1998b , Peterson et al. 2004 . From the observed light curves we create 2000 randomly selected subset light curves, each containing 63% of the original data. 4 The flux value of each data point was randomly altered consistent with its (normal-distributed) measurement error. We calculated the discrete correlation function for the 2000 pairs of subset light curves and the corresponding centroid (Fig. 6 ). This yields a me- −2.1 days. Note the small lag uncertainty of less than 10%. Correcting for the time dilation factor we obtain a rest frame lag τ rest = 23.6 ±1.7 days. This lag is somewhat smaller than the lag τ rest = 27 ±1 days obtained by Grier et al. (2012) , from their one year later spectroscopic reverberation mapping campaign. We will see below, that the lag difference nicely fits to the luminosity difference of 3C120 at the two campaigns (Sect. 3.1.3).
Virial mass of the central black hole
Using the velocity dispersion of the emitting gas together with the BLR size, it is possible to determine the mass of the central black hole following the virial theorem:
where σ V is the emission-line velocity dispersion (assuming Keplerian orbits of the BLR clouds), R = c·τ is the BLR size and the factor f depends on the geometry and kinematics of the BLR (Peterson et al. 2004 and references therein). Most of the results presented in previous reverberation studies have been carried out considering only the virial product cτσ 2 V /G, ie. assuming a scaling factor f = 1.
The first empirical calibration of the factor f was obtained by Onken et al. (2004) who determined an average value of 5.5±1.8, assuming that AGNs and quiescent galaxies follow the same M BH −σ * relationship. On the other hand, studies by Collin et al. (2006) show that the Hβ profile is narrower in the rms spectra than in the mean spectra. Therefore, a higher velocity dispersion is expected in the mean spectra. Hence, they suggest Woo et al. 2007) . This narrow Hβ model was then scaled and subtracted from the observed Hβ line profile. Figure 7 shows the original Hβλ4861 profile together with the narrow emission lines subtracted.
After removing the narrow Hβ line (and the [OIII] lines), the Hβ profile was isolated by the subtraction of a linear continuum fit, obtained through interpolation between two continuum segments on either end of the line, taking into account the possibility of local continuum contamination by FeII contribution and the red wing of the HeIIλ4686 emission line (which may be blended with the blue wing of Hβ). Fig. 7 shows the original Hβλ4861 profile together with the narrow emission lines subtracted. The velocity dispersion after removal of narrow lines is σ line = 1504 km/s.
From their recent spectroscopic reverberation campaign, Grier et al. (2012) determined σ line (mean) = 1687 ± 4 km/s and σ line (rms) = 1514 ± 65 km/s. Note that in their mean spectra (their Fig. 1 ) the narrow Hβ component appears stronger than in our spectrum, suggesting that our velocity dispersion may be underestimated. If true, this would be one of the possible systematic effects of single epoch spectra (Denney et al. 2009a ). On the other hand, our time lag is about 40% smaller than the result derived by Peterson et al. (2004) . Hence, according to photoionization physics, during our campaign the Hβ region is closer to the ionizing source and in consequence higher velocities of the gas clouds are expected.
One shoud keep in mind that the black hole mass determination relies on the assumption that the BLR emitting gas clouds are in virialized motion. Although this has been shown for a large sample of AGNs, there are a few exceptions that have emerged as a fundamental limitation for black hole mass determination via reverberation mapping (e.g. Denney et al. 2009b , Gaskell 2010 . Single epoch spectra can not identify such different velocity signatures of Hβ clouds with a complex kinematical behavior.
Using the previous value (with 25% uncertainty adopted and our rest frame time lag τ = 23.6d, the virial black hole mass is M virial = (10±5)×10 6 M which is consistent, inside the margins of errors, with M virial = (12 ± 1) × 10 6 M derived by Grier et al. (2012) from their recent spectroscopic monitoring campaign and with M virial = (10 ± 5) × 10 6 M derived via spectroscopic reverberation mapping by Peterson et al. (2004) . Considering the factor f = 5.5 ± 1.8, we determine a central black hole mass M BH = (57 ± 27) × 10 6 M .
Host-subtracted AGN luminosity
In order to determine the pure AGN luminosity, commonly at 5100Å, the contribution of the host galaxy to the nuclear flux has to be subtracted. The contribution of the host galaxy to the nuclear flux of 3C120 has been studied by Bentz et al. (2006 Bentz et al. ( , 2009a using high resolution HST imaging as well as by Winkler et al. (1992) , Winkler (1997) and Sakata et al. (2010) using the so-called flux variation gradient method, which was originally proposed by Choloniewski (1981) . We here apply the FVG method to our 3C120 data and compare our results with the previous ones. Because the FVG method appears to be not widely known, we start with some comprehensive explanations here.
On the flux variation gradient method
For multi-band AGN monitoring data, Choloniewski noticed a linear relationship between the fluxes obtained in two differents filters taken at different epochs. Using this relationship he demonstrated the existence of two component structure to the spectra of Seyfert galaxies. The two component structure assumes that one component (the host) is constant in time and that the second component (the AGN) has a strong variability. Despite of this strong variability the spectral energy distribution (SED) of the AGN does not change. Choloniewski plotted the observed UVB fluxes for 40 Seyfert galaxies as 3 dimensional vectors. This gave a clear geometrical interpretation of the total flux variations and allowed for the decomposition of the total vector flux φ(t) into a constant vector F and a variable vector f (t) (his figure 1) .
Following the geometrical representation from Choloniewski (1981) , is possible to write the two component structure using two different filters (i, j) as:
where the observed flux F i, j (ν) and f i, j (ν, t) are the constant and variable components in two arbitrary filters respectively.
With the -at optical wavelengths observationally corroborated -assumption that the shape of spectrum of the variable component does not change, one deduces:
where a ji is a constant. Using equations (2) and (3) one obtains the equation of a straight line in the plane (φ i , φ j ):
where
Thus the coefficient a ji represents the color index of the variable component. This coefficient of proportionality has also been called the flux variation gradient (FVG). It is denoted by the symbol Γ by Winkler et al. (1992) . Both, a ji and b ji coefficients have to be determined by a linear regression analysis.
The choice of which regression method to use depends on the degree of knowledge about the data, especially on how well separated the dependent and independent variables are, the measurement errors, the intrinsic dispersion of data around the best fit and others factors (see Isobe et al. 1990 , for details). Winkler et al. (1992) proposed a new method to separate the nuclear flux from the host galaxy, based on the flux-flux diagrams by Choloniewski (1981) . Winkler et al. monitored 35 southern Seyfert galaxies using UBVRI multi-aperture photometry to estimate the colors of the host galaxy. They plotted the total fluxes obtained through 20 and 30 apertures, together with a line representing the fluxes from a component having the same colors as the host galaxy. The intersection of this line with the linear regression fit obtained from the total flux represents then the contribution from the host galaxy. As the observed source varies in luminosity, the fluxes in the FVG diagram will follow a slope representing the AGN color while the host will show no variation. The nuclear flux is then calculated by subtracting the constant host galaxy component (obtained by the FVGs method) from the total flux.
The studies by Choloniewski (1981) and Winkler et al. (1992) observationally established at optical wavelengths like in the BVRI bands that the AGN and host colors, i.e. flux ratios, are different but stay constant with time. Although these results have been corroborated by numerous authors (e.g., Yoshii et al. 2003; Suganuma et al. 2006; Doroshenko et al. 2008; Sakata et al. 2010) , they are still a matter of a debate. For a more extensive discussion we refer the reader to Sakata et al. 2010 .
A valuable study on the determination of the nuclear flux contribution was conducted by Sakata et al. (2010) , using both HST imaging and the FVG method. In this study the flux of the host galaxy was estimated for 11 nearby Seyfert galaxies and QSOs. These fluxes were measured in B, V and I bands by using surface brightness fitting to the high resolution Hubble Space Telescope (HST) images and from the MAGNUM observations. The authors find a well defined range for the host galaxy slope of 0.4 < Γ host BV < 0.53, which corresponds to host galaxy colors of 0.8 < B − V < 1.1. The results -in particular on 3C120 -obtained by Sakata et al. (2010) are consistent (within measurement errors) with those obtained by Winkler (1997) , Bentz et al. (2006) and Bentz et al. (2009a) . Figure 8 shows the B and V fluxes obtained during the same nights and through the same aperture in a flux-flux diagram. The host color range is taken from Sakata et al. (2010) and drawn from the origin of ordinates (dashed lines). For the varying AGN flux (black dots), we use linear regression in order to determine a range of possible AGN colors (solid thin lines). The crosssection of the host and AGN slope allows us now to split the superposition of fluxes in both filters. Note that the B and V fluxes have been corrected for galactic foreground extinction according to Schlegel et al. (1998) .
Application to 3C120
In both filters, the total flux (AGN+Host) contains a contribution from the emission lines originating in the narrow line region (NLR). However, this contribution is less than 10% of the host galaxy flux in the B and V band (Sakata et al. 2010) . We here define the host galaxy to include the NLR line contribution.
Flux Variations Gradients (FVGs) were evaluated by fitting a straight line to the data using five methods of linear regression; OLS(Y/X), OLS(X/Y), OLS bisector, Orthogonal regression and Reduced Major-Axis (RMA) were used, depending on the corresponding error treatment of each method. Our regression algorithms are based on the formulas of Isobe et al. (1990) (their Table 1 ) and the variance for each method was calculated using the same formulation. The statistics of each linear regression fit are listed in Table 3 .
The bisector linear regression line and the OLS(X/Y) method yields a linear gradient of Γ BV = 1.12 ± 0.04 and Γ BV = 1.04 ± 0.04 respectively. The results are consistent, within the uncertainties, with Γ BV = 1.11 ± 0.02 determined by Sakata et al. (2010) and Γ BV = 1.02±0.07 obtained by Winkler (1997) . While the uncertainties to the OLS bisector and OLS(Y/X) regression slopes are lower (about 4%). According to Isobe et al. (1990) , the OLS bisector method is the most suitable in order to determine the underlying relationship between the variables and it was also considered in previous studies of FVG method by Winkler (1997) . Therefore, we adopted the OLS bisector linear regression to define the range of AGN slope.
Averaging over the intersection area between the AGN and the host galaxy slopes, we obtain a mean host galaxy flux of (2.17 ± 0.33) mJy in B and (4.58 ± 0.40) mJy in V. Our host galaxy flux derived with the FVG method is consistent with the values f B ≈ 2.10 mJy and f V ≈ 4.73 mJy obtained by Sakata et al. (2010) . Note that one has to coadd the values of Tables 5  and 8 We have also compared our results with those obtained by Bentz et al. (2006) and Bentz et al. (2009a) through modeling of the host galaxy profile (GALFIT, Peng et al. 2002) from the high-resolution HST images. On the nucleus-free image and through an aperture of 5 × 7. 6, Bentz et al. (2006) determined a rest-frame 5100Å host-flux F 5100Å =1.82 × 10 −15 ergs −1 cm −2 Å −1 . Using the color term factor from the HST-F550M filter to 5100Å (their Table 3 ) we deduced the flux for the F550M filter to be F F550M =1.74 × 10 −15 ergs −1 cm −2 Å −1 . This corresponds after exinction correction to 4.62mJy. Moreover, considering the contribution of the narrow lines in the Vband (1.235mJy), determined by Sakata et al. (2010) , the previous value translates to 5.86mJy. In a subsequent investigation, Bentz et al. (2009a) determined a host galaxy flux of 0.78 × 10 −15 ergs −1 cm −2 Å −1 , which after extinction correction and adding the contribution of the narrow lines yield a value of 3.31mJy. The difference between the two results by Bentz et al. lies mainly in the type of model used for the decomposition of the galaxy. The first study considered a general Sersic function for modeling bulges (Bentz et al. 2006) . The second study performed the modeling with variations and improvements to the original profile ). Our value ( f V host = 4.58mJy) falls exactly in the middle between both values, simply suggesting that our determination is consistent, within the error margins, with those determined by Bentz et al. 5 The AGN fluxes at the time of our monitoring can be determined by subtracting the host galaxy fluxes from the total fluxes. During our monitoring campaign, the total B fluxes lie in the range between 5.81-8.39 mJy with a mean of (7.02 ± 0.11) mJy. The total V fluxes lie in the range between 8.17-10.38 mJy with a mean (9.27 ± 0.11) mJy. The host galaxy subtracted average AGN fluxes and the host galaxy flux contribution of 3C120 are listed in Table 4 .
Also listed in Table 4 are the interpolated rest frame 5100Å fluxes and the monochromatic AGN luminosity λL λ(AGN) at 5100Å . The rest frame flux at 5100Å was interpolated from the host-subtracted AGN fluxes in both bands, adopting for the interpolation that the AGN has a power law SED (F ν ∝ ν α ) with an spectral index α = log( f B AGN / f V AGN )/ log(ν B /ν V ), where ν B and ν V are the effective frequencies in the B and V bands, respectively. The error was determined by interpolation between the ranges of the AGN fluxes ±σ in both filters, respectively, as illustrated in Fig. 9 .
To determine the luminosity, we used the distance of 145 Mpc ). This yields L AGN = (6.94 ± 0.71) × 5 The actual debate on the host flux discrepancies cannot be solved here. We just note that 3C120 (together with another three objects) shows larger residuals in the surface brightness fit of the MAGNUM Vband images (Fig. 17 of Sakata et al. 2010) compared to the HST images (Fig. 14 of Sakata et al. 2010 and Fig. 3 of Bentz et al. 2009a ). This may suggest a possible host overestimation. On the other hand, Bentz et al. (2009a) mentioned a possible host underestimation caused by the uncertain sky background. Futhermore, our aperture area (7. 5 in diameter) is only 16% larger than that of Peterson's campaign (5 × 7. 6 ). This together with an additional bandpass conversion factor between the HST-F550M filter and our Johnson-V filter would increase the Bentz et al. (2009a) host flux by about 10%. This suggests that the most contemporaneus value quoted by Bentz et al. (2009a) could be underestimated.
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43 ergs −1 . The AGN luminosity during our campaign is about half the mean value of (12.40 ± 2.6) × 10 43 ergs −1 found by Bentz et al. (2009a) for their campaign about 15 years ago and slightly lower than the value (9 ± 1) × 10 43 ergs −1 found by Grier et al. (2012) for their campaign one year after ours.
The BLR size -luminosity relationship
From spectroscopic reverberation mapping, the relationship between the Hβ BLR size and the luminosity (5100Å) of the AGN R BLR ∝ L α has been established by Kaspi et al. (2000) . Bentz et al. (2009a) determined an improved slope of α = 0.519 0.063 −0.066 from several spectroscopic reverberation mapping campaigns. Figure 10 shows the R BLR and L AGN values obtained by Bentz et al. (2009a) , the result for 3C120 obtained by Grier et al. (2012) and the two objects Ark120 and PG0003 studied with well sampled photometric reverberation mapping by Haas et al. (2011) . While the relationship appears to be well defined, many objects have large uncertainties yet and/or lie quite off the regression line. Part of this may simply be due to the fact that AGN are complex objects, but part of the dispersion may be due to poor early reverberation data. We just note that the new position of both Ark120 and PG0003 lies closer to the regression line in Fig. 10 .
For 3C120 we have now three positions in the R-L diagram: one from Peterson's spectroscopic monitoring campaign in 1998, quite on the regression line but having large uncertainties presumably due to sparse sampling; one from the spectroscopic monitoring campaign in 2010/2011 by Grier et al. (2012) ; and one from our photometric monitoring campaign in 2009/2010. The last two campaigns both have a good time sampling and small uncertainties. The striking result from these two campaigns is that the slope between these positions of 3C120 is α = 0.504, hence dueing the brightness changes 3C120 moves parallel to the theoretically expected slope (red arrow in Fig. 10 ). With increasing luminosity the BLR size grows proportional to the square root of the luminosity, and these changes appear to occur rather quickly, i.e. within days or weeks. However, this does not mean that the BLR gas clouds move that rapidly in-or outwards. Baldwin et al. (1995) have presented a model of locally optimally emitting clouds.
It successfully explains the emission line characteristics of quasar spectra. This model provides also a nice explanation for the R-L relation. In the BLR the gas clouds actually populate a large range of radii, but, depending on the density and ionisation parameter, only at a suited narrow distance range (from the illuminating central power house) the gas clouds efficiently convert the nuclear continuum radiation into line emission. In this picture, a central continuum brightness variation can quickly change the BLR size proportional to L 0.5 .
Summary and conclusions
Using a robotic 15 cm telescope located at an excellent site, we have performed a five months monitoring campaign for the Seyfert 1 galaxy 3C120. We determined the broad line region size, the virial black hole mass and the host-subtracted AGN luminosity. The results are:
1. The time lag τ rest = 23.6 ±1.69 days, obtained from cross correlation of the Hβ emission line with the optical continuum light curve, has changed over one decade, but the physical relation R BLR ∝ L 1/2 AGN,λ5100 still holds. The small uncertainty in our measurements (7%) is presumably due to the well sampled photometric reverberation data. 2. The black hole mass M BH = 57 ± 27 × 10 6 M is consistent with the value of 55.5 ± 26.9 × 10 6 M derived by Peterson et al. (2004) from spectroscopic reverberation mapping data and with the value of M BH = 67 ± 6 × 10 6 determined by Grier et al. (2012) . However, the high uncertainties in the black hole mass, with respect to the most contemporaneus result, are attributed to the adopted 25% uncertainty for the line velocity dispersion and also considering the uncertainty introduced by the scale factor f . 3. Using the flux variation gradient method (FVG) and a conservatively limited host galaxy color range, it is possible to find the host galaxy subtracted AGN luminosity of 3C120 at the time of our monitoring campaign to be L AGN = (6.94 ± 0.71) × 10 43 ergs −1 .
The new results obtained for the BLR size and AGN luminosity of 3C120 fit well into the BLR size-luminosity diagram. We conclude that photometric reverberation mapping is an attractive method with the advantage to efficiently measure the BLR and the host-subtracted luminosities for large samples of quasars and AGNs. Not only applicable with small telescopes, photometric AGN reverberation mapping could become a key tool for the upcoming large monitoring campaigns, for instance with the Large Synoptic Survey Telescope (LSST). This could be an important step forward in order to constrain cosmologial parameters from the R BLR ∝ L 1/2 AGN,λ5100 relationship in order to determine quasar distances and to probe the dark energy (Haas et al. 2011; Watson et al. 2011) as well as to enlarge the current statistics for black hole masses. Bentz et al. (2009a) . The red arrow shows the shift of 3C120 between our result and that obtained by Grier et al. (2012) . The slope α of this shift is remarkably close to the theoretically expected value of α = 0.5. The original position of 3C120 by Bentz et al. is in the center of the plot and marked by the square surrounding the fat dot. 
